Microdialysis studies of extracellular reactive oxygen species in skeletal muscle: factors influencing the reduction of cytochrome c and hydroxylation of salicylate.
Identification and quantification of specific reactive oxygen species (ROS) is essential to allow greater understanding into the role that ROS play in tissues and extracellular fluids. Previous studies have examined the reduction of cytochrome c and the hydroxylation of salicylate to detect superoxide and hydroxyl activity, respectively, although the specificity of these assays has been the subject of debate. This study aimed to identify the factors influencing hydroxylation of salicylate and reduction of cytochrome c in microdialysates from skeletal muscle extracellular fluid. Mice were anesthetized and treated with either polyethylene glycol-tagged superoxide dismutase (PEG-SOD), desferrioxamine mesylate (desferal) or N(G)-nitro-l-arginine methyl ester (l-NAME). A further cohort of untreated mice was also studied. Microdialysis probes were placed into the gastrocnemius muscle and perfused with salicylate or cytochrome c prior to, during, and after a period of demanding electrically stimulated contractions. Microdialysates were analysed for the reduction of cytochrome c and hydroxylation of salicylate. Contractile activity was found to increase both the reduction of cytochrome c and the hydroxylation of salicylate in the microdialysates. The reduction of cytochrome c was greater in mice treated with l-NAME compared with control untreated mice and was attenuated in mice treated with PEG-SOD. The hydroxylation of salicylate was attenuated in mice treated with desferal while there was no effect of l-NAME compared with untreated mice. Data support the hypothesis that superoxide and hydroxyl radical activity are the major contributors to the reduction of cytochrome c and hydroxylation of salicylate respectively in microdialysates from skeletal muscle extracellular fluid and indicate that these ROS are increased by contractile activity in skeletal muscle extracellular fluid.